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[Sita pastikan bahawa kertas peperiksaan ini mengandungi LIMA muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.l
lnstructions: Answer all four [4] questions'
tArahan: Jawab semua empat [4] soalan'l
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1. (a) (i) Show that the tunction y = Q@) =(:.)t, x ) 0 and -v =y(x) = 0
\J 
' ,
are both solutions for the differential equation y' = y3, 
"y(0) = 0
for xZ0.
(ii) Does the above fact contradict with the Existence and Uniqueness
Theorem? Explain your answer.
(b) Find the general solution of the following differential equations:
(i) (* 
- 
yt + y2 sin x)dx = (3xy2 +2ycosx)dy
(ii) 2xY'-3Y =9*t
(iiD x'Y' +2xY = 5Yt .
[50 marks]
2. (a) Verify that y, = x and lz = x2 are linearly independent solutions on the
entire real line of the differential equation
x'yu 
-2xy'+2y =0,
but that the Wronskian function of y, and y, vanishes at x : 0. Explain
your answer.
(b) Find the general solution of the differential equation 2y' 
-7 y' +3y = Q.
(c) Find the general solution for the differential equation
y" +3y' +2y = #
(d) Determine the particular solution y r(x) and hence, find the general
solution for the differential equation
Y'+9Y =2x2e3'+5.
[50 marks]
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3(t \t(i) Tuniukkan bahawa fungsi y = dG) = [it.,J , "
y=yr(x)=0 adalah penyelesaian bagi persamaan pembezaan
I
y'= 11, y(0) :0 pada x> 0.
(ii) Adakah fakta di atas bercanggah dengan Teorem Kewujudan dan
Keunikan. Terangknn jawapan anda.
Cari penyelesaian am bagi persamaan pembezaan berikut :
(i) (r-yt +y'sin x)dx=(3xy2 +2ycosx)dy
(ii) 2xy' '3y =9*t
(iii) x'y' +2xy = 5ys .
[50 markahJ
(a) Tentusahkan bahawa lt = x dan y, = vz adalah penyelesaian tak
bersandar secarq linear pada seluruh garis nyqta bagi persamaon
pembezaan
x'y' 
-2xy' +2y = 0,
tetapi fungsi Wronskian bagi y, dan y, lenyap pada x : 0. Terangkan
jawapan anda.
Cari penyelesaian am bagi persamaan pembezaan 2y' 
-7 y' +3y = Q.
Cari penyelesaian am bagi persamaon pembezaan
y" +3y'+2y -.+" l+e'
Tentukan penyelesaian khusus I o@) dan seterusnya, cari penyelesaian
am bogi persqmaan pembezaan
Y'+9Y =2x2e3' +5'
[50 markahJ
(b)
(c)
...41-
3. (a)
(b)
(c)
(d)
[MAT122l
Use the Heun formula to obtain the approximate value of y(1.5) for the
solution of the initial value problem y'=2ry,!(I)=1. Compare the
results for h: 0. 1 and h : 0.05.
Find a power series solution for (x2 +l)y" + xy' 
- ! = 0 .
Determine the singular points of (x3 +4x)y" 
-2xy'*6y = 0 and classify
them as regular or irregular.
What is the radius of convergence and interval of convergence for the
Dower series i (-l)- rr 
- 
5)k .
' frt}r
[50 marks]
(e l) ( et \x'=l lx +l I on[4 3) [-10r+4J4. (a) Solve the non-homogeneous system(-*,-).
(b) Let the vector functions e,Q),pr(t), ...rp,(t) defined by
e,Q)=fe,,Q),Wr,(t),...,e*,(t)l' be n solutions of the homogeneous linear
vector differential equation 7=A(t)i where
7 = [r,' (t),xr' (t),...,xn' (t)] , F = [", Q),xr(t),...,r,(t)l' A(t) =1o,,(,)]
of order nxn. lf the n vectors cp,(t) are linearly dependent on a<t<b,then
prove that the Wronskian of these vectors, W(er,gr,...g)Q)*0 for
t efa,bl.
(c) A 4-lb roast, initially at 50oF, is placed ina375"F oven at 5 pm. After
75 minutes it is found that the temperature T(t) of the roast is 125"F.
When will the roast be at the temperature 150oF (medium rare)?
[50 marks]
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Guna formula Heun untuk memperoleh nilai penghampiran bagi /(1.5)
untuk penyelesaian masalah nilai awal y'=2xy,y(I)=\ . Bandingkan
keputusan untuk h : 0.1 dan h: 0.05.
Cari penyelesaian siri kuasa bagi (xz +l)y" + xy' 
- ! = 0 .
Tentukan titik singular bagi (x3 +4x)y" 
-2*y't6y=0 dan kelaskan
merekn sebagai regular atau tak regular.
Apakah jejari penumpuon dan selang penumpuan untuk siri kuasa
@ / rrkI \-'/ (r 
-5)k.uo=, l0*
[50 markahJ
ft)
(c)
(d)
(a) Penyelesaian sistem tak homogen x'
(-*,*).
(o r)_ ( * )
-l lx+l I paao[4 3) [-l0r +4) '
(b) Andaikan fungsi vektor e,G),qr(t),...q,Q) ditalcriJkan oleh
a,Q) --fQr,(t),Qr,(t), "',Q^,(t)]' sebagai n penyelesaian bagi persamaan
pembezaan vektor linear yqng homogen 7 = AQ)i dimana
f , 
' 
,..1T r
, =l{ Q),xr' (r),...,*,' Q)), i -lx,(r),xr(r),...,r,(t)]' A(t) =1a,,@]
berperingknt nxn. Jika n vektor g,(t) adalah bersandar linear pada
aStSb, buktikan bahawa fungsi Wronskian bagi vektor,
W (e,,er,...cp,)(t) + 0 untuk t ela,bf .
Satu daging panggang 4-lb pada suhu awal 50"F, ditempatknn ke dalam
ovenbersuhu 375oF pada jam 5 petang. Selepas 75 minit di dapati suhu
T(t) bagi daging panggang adalah 725"F . Bilaknh daging panggang
tersebut aknn berada pada suhu 150'.F (suhu pertengahan)?
[50 markahJ
-oooOooo-

